Ultrastructure of canine oocytes during in vivo maturation.
The aim of the present study was to describe the canine oocyte ultrastructural modifications during in vivo maturation, with precise reference to the timing of the LH surge and of ovulation. Twenty-five bitches were ovariectomized at specific stages between the onset of proestrus and the fifth day post-ovulation: 65 oocytes were observed by transmission electron microscopy (TEM), either before the LH surge (n = 10), between the LH surge and ovulation (n = 12) or after ovulation (n = 43). Prior to the LH surge, the oocyte nucleus had already begun its displacement to the vicinity of the oolemma and reticulated nucleoli were infrequent. The cytoplasm showed signs of immaturity (few organelles preferentially located in the cortical zone, "mitochondrial cloud", scarce cortical granules). The LH surge was immediately followed by cumulus expansion but the ovulation occurred 2 days later. Retraction of the transzonal projections and the meiotic resumption occurred after another 3 days (5 days after the LH peak). The ovulation was then followed by gradual cytoplasmic modifications. Nucleoli re-assumed a reticulated aspect around 24 hr post-ovulation. From 48 hr post-ovulation mitochondria and SER were very numerous and evenly distributed. In conclusion canine oocyte maturation began prior to the LH surge and no cytoplasmic or nuclear modifications followed immediately the LH surge and ovulation. This study suggests that two distinct signals are needed for the final in vivo maturation: one prior to the LH surge (to induce maturation) and another one, around 3 days post-ovulation (to induce meiotic resumption).